Summary
Worm recoveries are an integral part of research work in schistosomiasis.
An improved quantitative technique for the recovery of schistosome worms from laboratory rodents is described. Up to 95-100% of the worms are normally recovered, and up to 80 animals can be perfused per day.
The establishment of a suitable method for the recovery of schistosome worms can present an inexperienced researcher with an arduous task. Perfusion techniques are widely employed, particularly when quantification is necessary. A perfo-suction system (Fig. I) has been evolved in this laboratory which incorporates features of systems previously described by other authors (Faust & Meleney, ] Moran, 1961; Cheever & Powers, 1969) , combined in such a way as to ensure rapidity of operation and optimal worm recovery. The system is designed to permit sequential perfusion of up to 5 rodents at a time. Although this description pertains to perfusions of Praomys (Mastomys) natalensis, the system is adaptable for smaller or larger animals.
Materials and methods
Animals are anaesthetized by intraperitoneal injection of sodium pentobarbitone (0·] mg/g bodyweight). This dosage has been found to be ideal since it induces rapid anaesthesia and allows perfusion of the animals to be initiated prior to death, a feature which we consider to be desirable. Each animal is prepared by making a small mid ventral incision in the skin covering the abdomen, and exposing the underlying musculature by retracting the skin towards the head and tail (Fig. 2) . Care is taken not to rupture any major cutaneous vessels. This procedure reduces contamination of the perfusate with hair in which worms might be trapped, and also facilitates a neater Pre...". 
Discussion
The exceptional performance obtained with this system may be attributed to the unique combination of the following features: restrict the suction of air through the perfusate as this increases foaming; worms may become trapped in this foam, making their subsequent recovery more laborious. As an additional precaution we have found it beneficial to add 50 .ul 'Antifoam A Concentrate' (Sigma Chemical Co., St Louis, USA) to each separating flask prior to the start of the perfusions. The needle is removed from the left ventricle after 5 min, a period we have found necessary to ensure complete evacuation of the worms from the animals. Complete blanching of the liver, mesenteric vessels, intestines and kidneys is indicative of a successful perfusion. The intestines, abdominal cavity and collecting trays are thoroughly washed to dislodge any worms that might be adhering to them.
Once the collection of the perfusate in the separating flasks is complete, the vacuum is released. 1 ml 2·5% 'Saponin' solution (BDH Chemicals Ltd, Poole, UK) is introduced into the flasks which are carefully swirled, resulting in clarification of the suspension by haemolysis. A period of at least 3 min is allowed for the worms to settle, following which about 100 ml is run otT from each flask into conical collecting tubes. Following the same procedure a further 100 ml aliquot is collected. Although virtually all of the worms are harvested in the 1st fraction, in our experience-where quantification is important-collection of the 2nd aliquot ensures complete recovery. The worms accumulate at the bottom of the collecting tubes and are easily transferred into suitable storage containers for subsequent counting.
This technique has been in use in our laboratory for a number of years and we have found it to yield consistent results. Tissue examinations have indicated that 95-100% of the worms are normally recovered using this method (Table 1) , and up to 80 animals/day can be perfused. c B A preparation. The thoracic and abdominal cavities are opened, the diaphragm being severed from the thoracic cage, following which the left ventral portion of the rib cage is carefully removed (avoiding damage to the lungs) to expose the heart. The animal is then suspended by all 4 limbs over a stainless-steel perfusion tray, with its left side lower than its right at an angle of approximately 15 0 • The intestines are arranged so that they hang from the left side of the animal, exposing the portal vein. The perfusion needle, 1· 1 mm diameter (19 gauge), is suitably positioned by anchoring it through the right ventral wall of the rib cage. The portal vein is severed and the perfusion needle quickly inserted into the left ventricle of the heart. Perfusion of the animal is initiated by opening the valve which controls the flow of the perfusion fluid.
Perfusion is carried out using citrated saline (0·85% sodium chloride, O· 75% trisodium citrate) containing sodium pentobarbitone (1·0 gil), which is delivered under pressure from a 10 I reservoir at a rate of approximately 80 ml/min. The perfusate passes out of the animal via the portal vein and collects in the perfusion tray. Each tray is sloped with an outlet at its lowest point, thus facilitating easy withdrawal of the perfusate. The perfusate is withdrawn under vaccum into a 1 I conical separating flask. Care is taken to • Exposed to 275 cercariae 9 weeks prior to perfusion. t Exposed to 160 cercariae 9 weeks prior to perfusion. :/:Total worms recovered from perfusion and examinations of liver tissue and mesenteries.
Recovery of schistosomes from rodents up to 5 animals may be perfused at once; adjustable pressure and vaccum components (perfosuction) have been incorporated; the use of an anticoagulant and an anaesthetic in the perfusion fluid, as well as antifoam and haemolytic agents in the perfusate, ensure optimal worm recovery; perfusion from the portal vein is initiated by introduction of perfusion fluid into the left ventricle before the heart stops beating; the period of perfusion is considerably longer than that reported by other workers (Radke et aI., 1961 ; Smithers & Terry, 1965) .
The greatest delay in this system is encountered at the stage of worm-harvesting. The harvesting method described has been found to be completely reliable, but it is advisable to have sufficient tubes available so that they can be left aside until the perfusions are completed. We have appraised the use of nylon filters for harvesting worms, but they were found to be less efficient because the very fine filters (60 ,urn) necessary for trapping the smaller worms were readily clogged by the debris in the perfusate.
